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CHANGES TO BID OPENING DATE
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02370 STONE PROTECTION
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Waco, TX Brazos River, Streanbank Erosion, Sewage Treatnent Plant WABRS
ACCOVPANYI NG AVENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACWs3- 01- B- 0002

SECTI ON 02370
STONE PROTECTI ON
[ AM #0001]
[ AM #0003]
PART 1  GENERAL
1.1  SCOPE
This section covers riprap and beddi ng.

1.2 ACCEPTABLE SOURCES OF RI PRAP

Sources of riprap acceptable to the Governnent are Granite Muntain quarry,
at Marble Falls, Texas and Dol ese Brothers quarry at Richard Spur, Gkl ahona.

1.3 REFERENCES
The publications listed below forma part of the specifications to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

CORPS OF ENG NEERS ( COE)

CRD- C 137 (1977) Soundness of Aggregate by Use of
Sodi um Sul fate or Magnesi um Sul fate

CRD-C 144 (1973) Method of Testing Stone for
Resi stance to Freezing and Thaw ng

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1976) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 127 (1980) Specific Gravity and Absorption of
Coar se Aggregate

ASTM C 535 Resi stance to Degradation of Large Size
Coar se Aggregate by Abrasion and Inpact in
the Los Angel es Machi ne

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation; all

other submittals are for information only. The follow ng shall be

subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-04 Sanpl es

Stone Protection Materials; G
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Sanpl es of stone protection nmaterials of each type
SD- 06 Test Reports
Testing; G

Wthin 24 hours of conclusion of physical tests, 2 copies of test results
i ncluding durability, weight, absorption, soundness (nmmgnesium sulfate test
and freezing and thawing test), and resistance to degradation

SD-07 Certificates
Test i ng;

Qualifications of the comercial testing |aboratory or Contractor’s testing
facilities.

1.5 MEASUREMENT AND PAYNMENT

Measur enent and paynent shall be in accordance with SECTI ON 01270.
PART 2 PRODUCTS
2.1 STONE PROTECTI ON MATERI ALS, GENERAL

Stone for the protection work shall be durable stone as approved by the
Contracting O ficer. Gypsum anhydrite, chert, shale, and soft or

weat hered rock will not be approved. The Contractor shall nake all
arrangenents for procuring, |oading, hauling, handling, and placing al
stone protection materials from[AM #1] approved sources.

2.2 Rl PRAP

Stone for riprap shall be durable and of a suitable quality to insure
permanence in the structure and in the climate in which it is to be used.
[AM #3] The | oss of weight of stone after Soundness Testing by Magnesi um
Sul fate Test shall not exceed 15 percent after testing with five cycles of
magnesi um sul fate. The tests shall be in accordance with the procedures
designated in CRD-C 137 and ASTM C 88. The tests shall be perfornmed on
1-1/2 to 2-1/2-inch size sanples. It shall be free fromcracks, seans, and
ot her defects that would tend to increase unduly its deterioration from
natural causes. The inclusion of objectionable quantities of dirt, sand,
clay, and rock fines will not be permtted. Either boulders or quarried
rock nay be used. The stone shall be reasonably well graded fromthe

m ni mum si ze stone permtted to the naxinmum size stone permtted. Neither
the breadth nor the thickness of any piece of stone shall be |less than
one-third of its length. During production, the stone will be sanpled as
often as deened necessary by the Contracting Oficer to deternine
conpliance with the provisions of the specifications. The Contractor shal
provide all necessary equi pnent and |abor for the taking, processing and
wei ghi ng of representative sanpl es.

Gradations shall be as foll ows:
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Rl PRAP GRADATI ONS FOR STREAMBANK PROTECTICN1

Ri prap Maxi mum 90 Per cent Aver age 8- Per cent
Thi ckness Size Si ze? Si ze® si ze?
(1 nches) ( Pounds) ( Pounds) ( Pounds) ( Pounds)

24 1120 650- 875 200- 350 35

Gradation is for stone having a specific gravity of 2.65

Defined as that size such that 90 percent of the stone, by weight, is
snal l er and 10 percent |arger.

Defined as that size such that 50 percent of the total riprap stone
bywei ght, is larger and 50 percent is snaller.

Not nmore than 8 percent of the riprap, by weight, shall consist of pieces
wei ghing | ess than the wei ghts shown for the applicable riprap thickness.

.3 BEDDI NG

Beddi ng material shall consist of sand, gravel, or crushed stone,

wel | - graded between the prescribed linits. The naterial shall be conposed
of tough, durable particles, shall be reasonably free fromthin, flat and
el ongat ed pi eces, and shall contain no organic matter or soft, friable
particles in quantities nore than 5 percent of the total sanple.

Si eve Designation

U S. Standard Per cent by
Square Mesh Wei ght Passi ng
(1 nch)
6 100
3 65- 100
1-1/2 40- 60
34 25-45
No. 4 0- 15
No. 40 0-5

PART 3 EXECUTI ON

3.

1 FOUNDATI ON PREPARATI ON

Foundati on preparation shall be in accordance with SECTI ON 02300 and the
fol | owi ng:

Areas on which bedding is to be placed shall be trimed and dressed to
conformto cross sections shown on the drawings wthin an allowable

tol erance of plus or minus 2 inches fromthe theoretical slope |lines and
grades. Wiere such areas are below the allowable mnus tolerance linmt
they shall be brought to grade by filling wth earth sinilar to the

SECTI ON 02370 Page 3



Waco, TX Brazos River, Streanbank Erosion, Sewage Treatnent Plant WABRS
ACCOVPANYI NG AVENDMVENT NO. 0003 TO SOLI Cl TATI ON NO. DACWs3- 01- B- 0002

adj acent material and well-conpacted or by filling with bedding nmateria
and no additional paynment will be nade for any material thus required.
| mredi ately prior to placing the bedding, the prepared base will be

i nspected by the Contracting Oficer and no naterial shall be placed
thereon until that area has been approved.

3.2 BEDDI NG PLACEMENT

Beddi ng material shall be placed within the Iimts shown on the draw ngs or
as staked in the field. Bedding material shall be spread uniformy on the
prepared base, in a satisfactory manner, to the slope |ines and grades

i ndi cated on the drawi ngs or as directed. Placing of material by nethods

which will tend to segregate particle sizes within the bedding will not be
permtted. Any damage to the surface of the beddi ng base during placing of

t he beddi ng shall be repaired before proceeding with the work. Unless

ot herwi se specified, conpaction of the bedding layers will not be required
but they shall be finished to present a reasonably even surface free from
nounds or wi ndrows. A tolerance of plus or nminus one inch fromthe

t hi ckness indicated on the drawings will be allowed in the finished surface
of the beddi ng.

3.3 Rl PRAP PLACEMENT

Ri prap shall be placed within the Iimts shown on the draw ngs or otherw se
required by the Contracting Oficer. Stone for riprap shall be placed on
the bedding in a nmanner to produce a reasonably well-graded mass of rock
with a mninumof voids, and shall be constructed within the specified
tolerance to the Iines and grades shown on the drawi ngs or staked in the
field. Riprap shall be placed up the slope fromthe toe. A tolerance of
plus 6 inches fromthe thickness shown on the drawings will be allowed in
the finished surface of the riprap, i.e., isolated stones may extend as
much as 6 i nches above the grade |ine shown on the drawi ngs. Were
t hi ckness of riprap exceeds the allowabl e tol erance, excess riprap shall be
redistributed or renbved fromthe work. Riprap renoved fromthe work
shal | be rewei ghed for deduction fromthe quantity to be paid for. No
m nus tolerance will be permtted.

Begi nning at the toe of the slope, riprap shall be placed to its ful
course thickness in one operation and in a manner to avoid displacing the
beddi ng stone. The |l arger stones shall be well distributed and the entire
mass of stones in their final position shall be roughly graded to conform
to the gradation specified above. The finished riprap shall be free from
obj ecti onabl e pockets of snmmll stones and clusters of |arger stones.
Placing riprap in layers will not be permtted.

Placing riprap by dunping into chutes or by simlar nethods likely to cause
segregation of the various sizes will not be permtted. The desired

di stribution of the various sizes of stones throughout the nass shall be
obt ai ned by sel ective |oading of the material at the quarry or other
source; by controlled dunping of successive |oads during final placing, or
by ot her methods of placement which will produce the specified results.
Rearrangi ng of individual stones by nechanical equi pnent or by hand shal

be performed as required to obtain a reasonably well-graded distribution of
stone sizes as specified above.
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Any unsuitable riprap placed in the work shall be renmoved fromthe work and
rewei ghed for deduction fromthe quantity to be paid for. Finishing
operations shall not lag initial placenent operations nore than 200 feet.
Unl ess ot herwi se authorized by the Contracting Oficer, riprap protection
shal |l be placed in conjunction with the construction of the enbanknent and
with only sufficient lag in construction of the riprap as nay be necessary
to prevent m xture of enbanknent and stone protection materials. The
Contractor shall maintain the riprap protection until accepted and any

mat eri al displaced by any cause shall be replaced at his expense to the
lines and grades shown on the draw ngs.

3.4 UNDERWATER PLACEMENT

For underwat er placenent, riprap stone shall be placed with a skip bucket
or other approved equi pnent capabl e of discharging the nmaterial underwater
with mnimumfreefall to reduce segregation. Stone shall be placed
systematically beginning at the base of structure slopes. Low spots in
stone shall be |l ocated by probing, and all |ow spots shall be thickened, as
a mnimm to thickness and grade.

3.5 PRODUCTI ON QUALI TY CONTRCL
3.5.1 Gover nment Sanpling and Testing

During construction, stone protection materials will be sanpled and tested
as often as deened necessary by the Contracting Officer. This testing wll
consi st of inplace gradations and quality tests on the placed and fi ni shed
stone. The Contractor shall furnish three | aborers as required to assi st

in the sanpling and testing, the necessary equi pnent and operators for
performance of the sanmpling and testing, and shall be responsible for the
sati sfactory replacenent of stone in the sanpled area, all at no additiona
cost to the Governnent.

3.5.2 Ri prap Gradation Test and Depth Checks

The inpl ace gradations and depth checks will be determ ned using the
foll owi ng procedure:

(1) Selection of a full thickness sanple at | east 8 feet square from
the placed and fini shed stone.

(2) Determnation of the weight of the entire sanple and average
depth of the area fromwhich the sanple was renopved.

(3) Determination of the weight of each individual piece of stone
wei ghi ng over the specified 8 percent size.

(4) Determnation of the collective weight of all individual stones
wei ghing | ess than the specified 8 percent weight.

Only those tests which neet all the specified requirenents will be counted.

If any test indicates the materials or workmanshi p does not conformto the
specifications, the material shall be renbved and replaced with stone
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neeting these specifications; the frequency of testing will be increased
until conpliance has been obtai ned.

3.5.3 Beddi ng Gradati on Tests and Depth Checks
The inpl ace gradations and depth checks will be determ ned prior to
pl acenent of riprap. G adation of bedding material shall be determ ned
using the procedure in ASTM C 136. If any tests indicate the materials or
wor kmanshi p does not conformto the specifications, the material shall be
renoved and replaced with stone neeting the specifications; the frequency
of testing will be increased until conpliance has been obt ai ned.

3.5. 4 Testing Frequency

3.5.4.1 Ri prap and Beddi ng

One test for the first 10,000 square feet of stone placed. One test for
the every additional 10,000 tons or portion thereof of stone placenent.

-- End of Section --
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